Secretion of non-helical collagenous polypeptides of alpha1(IV) and alpha2(IV) chains upon depletion of ascorbate by cultured human cells.
Our previous report showed that human fetal lung fibroblasts secreted non-disulfide-bonded, non-helical collagenous polypeptides of alpha1(IV) and alpha2(IV) chains depending on culture conditions [Connective Tissue (1999) 31, 161-168]. The secretion of non-helical collagenous polypeptides is unexpected from the current consensus that such polypeptides are not secreted under physiological conditions. The absence of interchain disulfide bonds among alpha1(IV) and alpha2(IV) chains was always correlated with the absence of triple-helical structure of the type IV collagen. The finding corresponds with the fact that the interchain disulfide bonds are formed at or close to the completion of the type IV collagen triple-helix formation. The present report shows that ascorbate is the primary factor for the triple-helix formation of the type IV collagen. When human mesangial cells were cultured with ascorbate, only the triple-helical type IV collagen was secreted. However, when the cells were cultured without ascorbate, the non-helical alpha1(IV) and alpha2(IV) chains were secreted. Relative amounts of the secreted products were unchanged with or without ascorbate, suggesting that ascorbate is required for the step of the triple-helix formation. The ascorbate-dependency of the triple-helix formation of the type IV collagen was observed in all the human cells examined. The non-helical alpha1(IV) chain produced by the ascorbate-free culture contained about 80% less hydroxyproline than the alpha1(IV) chain from the triple-helical type IV collagen. The evidence for the non-association of the non-helical alpha1(IV) and alpha2(IV) chains in the conditioned medium was obtained by an anti-alpha1(IV) antibody-coupled affinity column chromatography for the conditioned medium. Although all the non-helical alpha1(IV) chains were found in the bound fraction, all the non-helical alpha2(IV) chains were recovered in the flow-through fraction. The present findings suggest that ascorbate plays a key role in the trimerization step of three alpha chains and/or in the subsequent triple-helix formation of the type IV collagen.